Objective: To present a case study of migraine sufferer who had a dramatic improvement after chiropractic spinal manipulative therapy (CSMT). Clinical features: The case presented is a 72-year-old woman with a 60-year history of migraine headaches, which included nausea, vomiting, photophobia, and phonophobia. Intervention and outcome: The average frequency of migraine episodes before treatment was 1 to 2 per week, including nausea, vomiting, photophobia, and phonophobia; and the average duration of each episode was 1 to 3 days. The patient was treated with CSMT. She reported all episodes being eliminated after CSMT. The patient was certain there had been no other lifestyle changes that could have contributed to her improvement. She also noted that the use of her medication was reduced by 100%. A 7-year follow-up revealed that the person had still not had a single migraine episode in this period. Conclusion: This case highlights that a subgroup of migraine patients may respond favorably to CSMT. While a case study does not represent significant scientific evidence, in context with other studies conducted, this study suggests that a trial of CSMT should be considered for chronic, nonresponsive migraine headache, especially if migraine patients are nonresponsive to pharmaceuticals or prefer to use other treatment methods.
Introduction
Migraine remains a common and debilitating condition. 1, 2 It has an estimated incidence of 6% in males and 18% in females. 2 A study in Australia found the cost to industry to be an estimated $750 million. 3 Lipton et al found that migraine is one of the most frequent reasons for consultations with general practitioners, affecting between 12 million and 18 million people each year in the United States. 4 The estimated cost in the United States is $25 billion in lost productivity due to 156 million full-time work days being lost each year. 5 Recent information has suggested that these older figures above are still current, but also underestimated, because of many sufferers not stating their problem because of a perceived poor social stigma. 6 The Brain Foundation in Australia notes that 23% of households contain at least one migraine sufferer. Nearly all migraine sufferers and 60% of those with tension-type headache experience reductions in social activities and work capacity. The direct and indirect costs of migraine alone would be about $1 billion per annum. 3 The Headache Classification Committee of the International Headache Society (IHS) defines migraines as having the following: unilateral location, pulsating quality, moderate or severe intensity, and aggravated by routine physical activity. During the headache, the person must also experience nausea and/ or vomiting, photophobia, and/or phonophobia. 7 In addition, there is no suggestion either by history or by physical or neurologic examination that the person has a headache listed in groups 5 to 11 of their classification system. 7 Groups 5 to 11 of the classification system include headache associated with head trauma, vascular disorder, nonvascular intracranial disorder, substances or their withdrawal, noncephalic infection, or metabolic disorder, or with disorders of cranium, neck, eyes, nose, sinuses, teeth, mouth, or other facial or cranial structures. Some confusion relates to the "aura" feature that distinguishes migraine with aura (MA) and migraine without aura (MW). An aura usually consists of homonymous visual disturbances, unilateral paresthesias and/or numbness, unilateral weakness, aphasia, or unclassifiable speech difficulty. 7 Some migraineurs describe the aura as an opaque object, or a zigzag line around a cloud; even cases of tactile hallucinations have been recorded. 8 The new terms MA and MW replace the old terms classic migraine and common migraine, respectively.
The IHS diagnostic criteria for MA (category 1.2) is at least 3 of the following: 1) One or more fully reversible aura symptoms indicating focal cerebral cortex and/or brain stem dysfunction. 2) At least 1 aura symptom develops gradually over more than 4 minutes or 2 or more symptoms occurring in succession. 3) No aura symptom lasts more than 60 minutes. 4) Headache follows aura with a free interval of less than 60 minutes.
Migraine is often still nonresponsive to treatment. 9 However, several studies have demonstrated statisti-cally significant reduction in migraines after chiropractic spinal manipulative therapy (CSMT). [10] [11] [12] [13] [14] [15] This article will discuss a patient presenting with MW and her response after CSMT. The discussion will also outline specific diagnostic criteria for migraine and other headaches relevant to chiropractors, osteopaths, or other health practitioners.
Case report
A 72-year-old 61-kg white woman presented with migraine headaches that had commenced in early childhood (approximately 12 years old). The patient could not relate anything to the commencement of her migraines, although she believed there was a family history (father) of the condition. During the history, the patient stated that she suffered regular migraine headaches (1-2 per week) with which she also experienced nausea, vomiting, vertigo, and photophobia. She needed to cease activities to alleviate the symptoms, and she often required acetaminophen and codeine medication (25 mg) or sumatriptan succinate for pain relief. The patient was also taking verapamil (calcium ion antagonist, for essential hypertension), calcitriol (calcium uptake, for osteoporosis), pnuemenium on a daily basis, and carbamazipine (antiepileptic, neurotropic medication) twice daily.
The patient reported that an average episode lasted 1 to 3 days and that she could not perform activities of daily living for a minimum of 12 hours. In addition, a visual analogue scale score for an average episode was 8.5 out of a possible maximum score of 10, corresponding to a description of "terrible" pain. The patient noted that stress or tension would precipitate a migraine and that light and noise aggravated her condition. She described the migraine as a throbbing head pain located in the parietotemporal region and was always left-sided.
The patient had a previous history of a pulmonary embolism (2 years before treatment) and had a partial hysterectomy 4 years before treatment. She also stated she had hypertension that was controlled. She was a widow with 2 children, and she had never smoked. The patient had tried acupuncture, physiotherapy, substantial dental treatment, and numerous other medications; but nothing had changed her migraine pattern. She stated that she had never had previous chiropractic treatment. The patient also stated that she had been treated by a neurologist for "migraines" over many years.
On examination, she was found to have very sensitive suboccipital and upper cervical musculature and decreased range of motion at the joint between the occiput and first cervical vertebra (Occ-C1), coupled with pain on flexion and extension of the cervical spine. She also had significant reduction in thoracic spine motion and a marked increase in her thoracic kyphosis.
Blood pressure testing revealed she was hypertensive (178/94), which the patient reported was an average result (stage 2 hypertension using the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure 7 guidelines).
Based on the IHS Headache Classification Committee classification and diagnostic criteria, the patient had an MW-category 1.1, previously called common migraine (Table 1 ). This appeared secondary to moderate cervical segmental dysfunction with mild to moderate suboccipital and cervical paraspinal myofibrosis.
The patient received CSMT (diversified chiropractic "adjustments") to her Occ-C1 joint, upper thoracic spine (T2 through T7), and the affected hypertonic musculature. Hypertonic muscles were released through gentle massage and stretching. An initial course of 8 treatments was conducted at a frequency of twice a week for 4 weeks. The treatment program also included recording several features for every migraine episode. This included frequency, visual analogue scores, episode duration, medication, and time before they could return to normal activities.
The patient reported a dramatic improvement after her first treatment and noticed a reduction in the intensity of her head and neck pain. This continued with the patient reporting having no migraines in the initial month course of treatment. Further treatment was recommended to increase her range of motion, increase muscle tone, and reduce suboccipital muscle tension. In addition, monitoring of her migraine symptoms was continued. A program of treatment at a frequency of once a week for a further 8 weeks was instigated. After the next phase of treatment, the patient noted much less neck tension, better movement, and no migraine. In addition, she no longer used pain-relieving medication (acetaminophen, codeine, and sumatriptan succinate) and noted that she did not experience nausea, vomiting, photophobia, or phonophobia ( Table 2 ). The patient continued treatment at 2-weekly intervals and stated that, after 6 months, her migraine episodes had disappeared completely. In addition, she was no longer experiencing neck pain. Examination revealed no pain on active neck movement; however, a passive motion restriction at the C1-2 motion segment was still present.
The patient is currently having treatment every 4 weeks, and she still reports no return of her migraine 
Discussion
Case studies do not form high levels of scientific data. However, some cases do present significant findings. For example, cases with long (chronic) and/ or severe symptomatology can highlight alternative treatment options. With case studies such as this, there is always a possibility that the symptoms spontaneously resolved, with no effective from the treatment. The case presented highlights a potential alternative treatment option. A 7-year follow-up revealed that the person had still not had a single migraine episode in this period. The patient was certain that there had been no other lifestyle changes that could have contributed to her improvement. She also noted that the migraines had stopped after her first treatment.
The average frequency of her migraines before treatment was 1 to 2 per week, with episodes that always included nausea, vomiting, photophobia, and phonophobia. In addition, the average duration of each episode was 1 to 3 days before her receiving CSMT. The person also noted that the use of her pain-relieving medication was also reduced by 100% (Table 3) .
Migraines are a common and debilitating condition; yet because they have an uncertain etiology, the most appropriate treatment regime is often unclear. 16 Previous etiological models described vascular causes of migraine, where episodes seem to be initiated by a decreased blood flow to the cerebrum followed by extracranial vasodilation during the headache phase. 8 However, other etiological models seem connected with vascular changes related to neurologic changes and associated serotonergic disturbances. 9 Therefore, previous treatments have focused on pharmacological modification of blood flow or serotonin antagonist block. 17 Studies examining the role of the cervical spine to headache (ie, "cervicogenic headache") have been well described in the literature. [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] However, the relation of the cervical spine to migraine is less well documen-ted. [10] [11] [12] [13] [14] [15] Previous studies by this author have demonstrated an apparent reduction in migraines after CSMT. 10, 11 In addition, other studies have suggested that CSMT may be an effective intervention for migraine. 14, 15 Although, previous studies have some limitations (inaccurate diagnosis, overlapping symptoms, inadequate control groups), the level of evidence gives support for CSMT in migraine treatment. 11 However, practitioners need to be critically aware of potential overlap of diagnoses when reviewing migraine research or case studies on effectiveness of their treatment. [18] [19] [20] [21] [22] This is especially important in comparison of migraine patients who may be suitable for chiropractic manipulative therapy. [23] [24] [25] [26] [27] [28] Between 40% and 66% of patients with migraine, particularly those with severe or frequent migraine attacks, do not seek help from a physician. 29 Among those who do, many do not continue regular physician visits. 30 This may be due to patients' perceived lack of empathy from the physician and a belief that physicians cannot effectively treat migraine. In a 1999 British survey, 17% of 9770 migraineurs had not consulted a physician because they believed their condition would not be taken seriously; and 8% had not seen a physician because they believed existing migraine medications were ineffective. 30 The most common reason for not seeking a physician's advice (cited by 76% of patients) was the patients' belief that they did not need a physician's opinion to treat their migraine attacks.
The case was presented to assist practitioners making a more informed decision on the treatment of choice for migraines. The outcome of this case is also relevant in relation to other research that concludes that CSMT is a very effective treatment for some people. Practitioners could consider CSMT for migraine based on the following: 1) Limitation of passive neck movements. 2) Changes in neck muscle contour, texture, or response to active and passive stretching and contraction. 3) Abnormal tenderness of the suboccipital area. 4) Neck pain before or at the onset of the migraine. 5) Initial response to CSMT. As with all case reports, results are limited in application to larger populations. Careful clinical decision making should be used when applying these results to other patients and clinical situations.
Conclusion
This case demonstrates that some migraine sufferers may respond well with manual therapies, which includes CSMT. Therefore, migraine patients who have not received a trial of CSMT should be encouraged to consider this treatment and assess any potential response. Where there are no contraindications to CSMT, an initial trial of treatment may be warranted. Following evidence-based medicine guidelines, medical practitioners should discuss CSMT with migraine patients as an option for treatment. 31, 32 Subsequent studies should address this issue and the role that CSMT has in migraine management.
